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empirical in their nature and that the discharge as determined by
them may be as much as 5 per cent, in error, unless standard
proportions are carefully adhered to.1
In order to avoid the increase in the tail-water level the use of
submerged orifices may be desirable in low-head plants. A sub-
merged orifice will produce a certain elevation of the tail-water
level, but it will not be as great as the weir. At present enough
experimental data had not been gathered to make this method
applicable in general, but perhaps in the future it may be used
with fair success.
Either in the tail race or in the head race a Pitot tube, current
meter, or floats may be used. These methods involve no dis-
turbance of the head under which the turbine ordinarily operates,
but they do require a suitable channel in which the observations
can be taken. These instruments should be in the hands of a
skilled observer who understands the sources of error attendant
upon their use.2
The Pitot tube consists of a tube with an orifice facing the
current. The impact of the stream against this orifice produces
a certain pressure which is proportional to the square of the
velocity. If h is this reading in feet of water and K and experi-
mental constant, then
V = K\/2gh.
Since it wauld be very difficult to determine accurately the height
3f the column of water in a tube above the level of the stream
it is customary to use two tubes arid read the difference between
the two. For convenience in reading, the instrument is made so
that valves may be closed and the device lifted out of the water
without changing the levels of the columns, or sometimes both
columns may be drawn up to a convenient place. The orifice
for this second tube is usually in a plane parallel to the direction
of flow and will thus give a lower reading than the other. It does
not, however, give the value of the pressure at that point, as
stated in Art. 97. For low velocities it is desirable to magnify
this difference in the two readings and for that purpose the orifice
of the second tube may be directed down stream. Its reading
will then be less than for the one parallel to the direction of
1  See "Weir Experiments, Coefficients, and Formulas," by II. E. I Tor ton,
U. S. G. S. Water Supply and Irrigation Paper No. 150, Revised, No. 200.
2 See Hoyt and Grover, "River Discharge."